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@ Information display system. 

(5?) An infonnation display system which displays 
useful broadcast information by broadcast 
wave on a screen when a mobile object, such as 
a car, moves. When a broadcast wave is re- 
ceived by receiving means 4, the position infor- 
mation of the mobile object is obtained by 
position measuring means, and, based on the 
above position information and the position 
information of broadcasting stations which 
have been recorded in the database means 13, 
the control means turns the antenna 16 to the 
broadcasting station to receive the broadcast 
wave while the mobile object stops or is moving 
at a low speed. Further, the broadcast wave is 
selected based on the position information of 
the mobile object obtained by the position 
measuring means, and then the broadcast infor- 
mation obtained from the broadcast wave is 
displayed on the display means. Thereby, useful 
broadcast information by broadcast wave can 
be easily obtained when the mobile object 
moves. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an information 
display system, and is applicable, for example, a car 
navigation system for displaying the map around the 
present position and useful broadcast information re- 
garding to the destination on a display. 

DESCRIPTION OF THE RELATED ART 

Heretofore, as a system for displaying character- 
based information on the screen of a television by 
communication, there is a character multiplex broad- 
casting. The character multiplex broadcasting is a 
system which multiplexes an image information com- 
posed of characters and diagrams, and additional 
voice into a television signal in the form of a digital sig- 
nal and transmits it to the receiving side to demodu- 
late the signal, and then displays the image informa- 
tion on a display and reproduces the additional voice 
from a speaker. The programs of this character mul- 
tiplex broadcasting provide, for example, traffic infor- 
mation reporting the condition of traffic, weather re- 
ports of various places, event information in local 
places, and the like. 

If this type of character multiplex broadcasting is 
received in a running car, etc., and is utilized to a car 
navigation system of GPS (global positioning sys- 
tem), in navigation supporting the mobile object, it is 
considered that the traffic information of the charac- 
ter multiplex broadcasting are used as useful informa- 
tion, for example, in the case of avoiding a traffic jam 
predictively or looking for an empty parking. 

In this case, the car navigation system of GPS is 
a system in which the position of a mobile object is 
calculated by a computer based on the radio wave re- 
ceived from the GPS satellites, to synthesize the pos- 
ition data with the information in a map disc, and then 
the present position and the running direction of the 
mobile object are displayed on a display. That is, in 
the car navigation system, as the user operates a pre- 
determined operation, a map that is easy to see while 
moving is reproduced from the map disc, so that the 
user can drive the car while confirming the present 
position of the mobile object by looking at the map. 

The European Patent Publication No. EP- 
51 1447- A2 is known as a public knowledge example 
of GPS. 

Further, the technique for displaying information 
signal superimposed on the television signal is dis- 
closed in the U.S. Patent No. 4,706,121. 

However, in a running car, the radio wave receiv- 
ing condition is bad, so the character multiplex broad- 
casting can not be received stably. Therefore, it is dif- 
ficult to use the system in a car, etc.. 



SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention 
is to provide an information display system in which 

5 useful broadcast information by broadcast wave can 
be displayed on a screen when a mobile object, such 
as a car, moves. 

The foregoing object and other objects of the in- 
vention have been achieved by the provision of an in- 
fo formation display system, comprising: position de- 
tecting means 2 for detecting position information in- 
dicating the present position of a mobile object; re- 
ceiving means 4 for receiving the broadcast wave 
sent from broadcasting stations; database means 13 

15 in which position information indicating the positions 
of the broadcasting stations have been recorded; dis- 
play means 5 for displaying broadcast information ob- 
tained from the broadcast wave; and control means 
6 for recording the position information of the mobile 

20 object obtained by the position detecting means 2, for 
retrieving the broadcast wave to be received by the 
receiving means 4 on the basis of the position infor- 
mation of the mobile object and the position informa- 
tion of the broadcasting stations, for obtaining the 

25 broadcast information from the broadcast wave with 
reference to the detected position information of the 
mobile object, and for displaying the broadcast infor- 
mation on the display means 5. 

As described above, according to the present in- 

30 vention, the position information of a mobile object is 
obtained by position detecting means, so as to sensi- 
tively receive broadcast wave in the basis of the pos- 
ition information of the mobile object and the position 
information of broadcasting stations, further a broad- 

35 cast wave is selected based on the position informa- 
tion of the mobile object, therefore, useful broadcast 
information can be easily obtained and displayed on 
display means when the mobile object moves. 

The nature, principle and utility of the invention 

40 will become more apparent from the following de- 
tailed description when read in conjunction with the 
accompanying drawings in which like parts are des- 
ignated by like reference numerals or characters. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
Fig. 1 is a block diagram showing the overall con- 
struction of an embodiment of the information 
50 display system according to the present inven- 
tion; and 

Fig. 2 is a flowchart illustrating the information 
displaying procedure. 

55 DETAILED DESCRIPTION OF THE EMBODIMENT 

Preferred embodiments of this invention will be 
described with reference to the accompanying draw- 
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ings: 

In Fig. 1, the numeral 1 generally indicates an in- 
formation display system in which information trans- 
mitted as character multiplex broadcasting is re- 
ceived, and thus obtained character- based informa- 5 
tion and the map around the present position of the 
car driven by the user (hereinafter referred to as "the 
car* 1 ) are displayed on a display of the information dis- 
play system 1. 

The information display system 1 is composed of 1 o 
a position measuring block 2 for measuring the posi- 
tion of the car by using GPS, a map read-out block 3 
for reading out the position information of broadcast- 
ing stations of character multiplex broadcasting and 
map information which has been recorded in CD- 15 
ROM (compact disk read only memory), a character- 
based information receiving block 4 for receiving the 
character multiplex broadcasting and for selecting 
and editing the obtained information, a map display 
block 5 for displaying the read out map and the edited 20 
character-based information on the display, and a 
control block 6 for controlling the entire system. 

The control block 6 is composed of a system con- 
trol micro computer 7 and an input unit 8. The input 
unit 8 is composed of a keyboard 8Aand a light receiv- 25 
ing element 8B of an infrared remote controller (not 
shown). The mode of the information display system 
1 is set via the input unit 8. 

First, in the position measuring block 2, the GPS 
data from the satellite is received by an antenna 9. 30 
The received GPS data is tuned, amplified, and de- 
modulated by a GPS receiving unit 1 0. Then, the GPS 
data is decoded by a GPS decoder 11, and then the 
present position of the car is calculated on the basis 
of the GPS data by the CPU 12. 35 

That is, in the position measuring block 2, when 
the information display system 1 is in the car naviga- 
tion mode, the locus information and the time infor- 
mation of three GPS satellites are received by the an- 
tenna 9 out of distance measurement signal being 40 
spread spectrum signal which are transmitted from 
respective GPS satellites to obtain the propagation 
time of the distance measurement signal between the 
three satellites and the mobile object to be measured, 
thereby the position of the mobile object is calculated. 45 

The signal from the satellites received by the an- 
tenna 9 is amplified, tuned, and demodulated by the 
GPS receiver 10, and then the navigation message in 
the signal is decoded by the GPS decoder 11. 

Th is decoded navigation message is output to the so 
CPU 12. The CPU 12 calculates the present position 
of the car based on the data received from respective 
satellites, and outputs the present position data to the 
system control micro computer 7. After receiving the 
present position data, the system control micro com- 55 
puter 7 records the present position data sent from 
the CPU 12 into an internal memory, and then con- 
verts it into the address data of the CD-ROM 13. 



In the CD-ROM 1 3, the position data of the broad- 
casting stations which send the character multiplex 
broadcasting are recorded with display data of maps 
to be indicated on the display. The map data can cov- 
er all over the country in each level of reduced scale. 

The map read-out block 3 reads out the map data 
from the CD-ROM 13 based on the address data via 
a laser pick-up device 14 by the control of the system 
control micro computer 7. The read-out map data of 
digital signal is signal -processed by a digital signal 
processing circuit 15. The map data which is signal- 
processed at the digital signal processing circuit 15 is 
sent to the map display block 5. 

Then, the character information receiving block 4 
receives the broadcast signal from the character mul- 
tiplex broadcasting by an antenna 16. The received 
broadcast signal is tuned by a tuner 17 to select a pro- 
gram, and then is demodulated by a demodulator 18. 

Further, the broadcast signal is regulated its wa- 
veform by a waveform equalizing circuit 19 and output 
to a data separating circuit 20. In the data separating 
circuit 20, the character broadcast data in the broad- 
cast signal is separated from the broadcast signal by 
using the reference pulse generated by a clock gen- 
erating circuit 21. 

This separated character broadcast data is out- 
put to the CPU 22. Here, when receiving the character 
multiplex broadcasting, the antenna 16 is turned to 
the direction of the broadcasting station transmitting 
the character multiplex broadcasting based on the 
position data of the broadcasting station and the pres- 
ent position data of the car by the control of the sys- 
tem control micro computer 7. 

In the CPU 22, the character broadcast data is 
converted into a display data, and the programs of the 
display data are edited by the control of the system 
control micro computer 7. Here, the system control 
micro computer 7 forecasts the running direction of 
the car by the position data of the car recorded in an 
internal memory, and searches for the broadcasting 
station covering the area of the running direction to 
edit the programs in accordance with the data of the 
broadcasting station. 

The display data in which the edit has terminated 
is temporarily stored to a program RAM 23 and is read 
out again when displaying the character- based infor- 
mation. When the character-based information is dis- 
played, the font of "kanji" characters used to display 
is read out from a "kanji" ROM 24 and arranged based 
on the bit pattern data which has been stored to a vid- 
eo RAM 25, and then is output to an adder of the map 
display block 5 by the CPU 22. 

In the map display block 5, a map data is sent 
from the map read-out block 3 by a display control mi- 
cro computer 26. Here, in the map data, the display 
data is written to a display RAM 28 via a display con- 
trol unit 27 by the control of the display control micro 
computer 26, and a color data is written to a color 
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RAM 29. 

When displaying a map on the display, the dis- 
play data and the color data are read out via the dis- 
play control unit 27 by the display control micro com- 
puter 26. This read out display data and color data are s 
sent to a digital-to-analog converting circuit 30 to con- 
vert the digital signals into analog signals. The display 
data and the color data converted into the analog sig- 
nals are synchronized by a synchronization signal "S" 
oscillated by the display control unit 26, and are sent 10 
to the display 32 via an adder 31 . 

In the adder 31, a character-based display data 
is sent from the character information receiving block 
4 by the control of the system control micro computer 
7. In such a manner, in the adder 31, the map data 15 
composed of the display data and the color data is 
added to the character- based display data and is sent 
to the display 32 to display the characteristic informa- 
tion and the map on the display 32 in color. 

In the above structure, the information display 20 
system 1 displays information in accordance with the 
information display procedure SP1 shown in Fig. 2. 
That is, the system control micro computer 7 enters 
into the processing from step SP1, and at step SP2, 
it waits until the system starting switch is turned on 25 
by the user via the keyboard 8A or the light receiving 
element 8Bofthe input unit 8. Until the system starts, 
the system control micro computer 7 is in waiting state 
at step SP2. When the system starts, the system con- 
trol micro computer 7 waits at step SP3 until the car 30 
navigation mode is turned on by the user: when the 
car navigation mode is tuned on, the system control 
micro computer 7 proceeds to step SP4. 

At step SP4, the system control micro computer 
7 measures the present position of the car based on 35 
the position data from the position measuring block 2, 
and after the measurement has terminated, it pro- 
ceeds to step SP5. At step SP5, the system control 
micro computer compares the position of the car 
measured last time with the present position, and, if 40 
the car has moved, proceeds to step SP6. At step 
SP6, the system control micro computer 7 plots the 
present position of the car at a map point on the dis- 
play. In this case, the car is being driven, so the sys- 
tem control micro computer 7 returns to step SP2 45 
without executing the receiving operation. 

If it is judged that the car has not moved at step 
SP5, the system control micro computer 7 proceeds 
to step SP7 to search for receivable broadcasting sta- 
tions at the present position of the car on the basis of 50 
the present position of the car and the position data 
of the broadcasting stations which have been record- 
ed into the CD-ROM 13. Further, the system control 
micro computer 7 retrieves the receiving frequency of 
the receivable broadcasting stations. 55 

At step SP8, the system control micro computer 
7 judges whether or not the receiving frequency of 
this retrieved broadcasting station is receivable on 



the basis of the distance between the present posi- 
tion of the car and the position of the broadcasting 
station, and the like. If there is no receivable broad- 
cast wave, the system control micro computer 7 pro- 
ceeds to step SP9 to display that there is no receiv- 
able broadcast wave on the display 32, and then re- 
turns to step SP2. When the system control micro 
computer 7 can receive a broadcasting wave, it pro- 
ceeds to step SP10. 

At step SP1 0, the system control micro computer 
7 turns the antenna 16 to the direction of the receiv- 
able broadcasting station. Therefore, the program of 
the character multiplex broadcasting can be sensi- 
tively received, and it is taken in to a program RAM 23 
via the CPU 22. 

The above processings of steps SP7 to SP1 0 are 
executed within 100 [msec]. If all of the processings 
of steps SP7 to SP10 has not finished in this time lim- 
it, the system control micro computer 7 proceeds to 
step SP11 during the processing, and at this time, re- 
cords how far the processings of steps SP7 to SP10 
has finished into a memory of the system control mi- 
cro computer 7 as a processing progress data. 

At step SP11 , the system control micro computer 
7 judges whether or not the car has started on the ba- 
sis of the position data of the car obtained from the 
position measuring block 2. When the car has started, 
the system control micro computer 7 proceeds to step 
SP12 to erase the processing progress data of steps 
SP7 to SP10 and to stop receiving operation, and 
then returns to step SP2. When the car has not start- 
ed yet, the system control micro computer 7 proceeds 
to step SP13. Here, if the processing of steps SP7 to 
SP10 has not been finished yet, the system control 
micro computer 7 returns to step SP7 to execute the 
processing of the next step based on the processing 
progress data of steps SP7 to SP10. When all of the 
processing of steps SP7 to SP10 has been already 
finished, the processing proceeds to step SP14. 

At step SP14, the system control micro computer 
7 forecasts the running direction based on the passed 
route to the present position recorded in the memory 
of the system control micro computer 7 from the time 
when the system was started. Further, the system 
control micro computer 7 retrieves the broadcasting 
station which covers the area of running direction as 
a broadcast area among the programs taken in from 
the character multiplex broadcasting, to select and 
edit the program of that broadcasting station, and 
then outputs it to the adder 31 of the map display 
block 5. Thereby, the user can obtain information of 
weather and traffic at the place before arriving at the 
running direction, so that the user can change the 
destination based on this information. 

In the adder 31 , the map around the present pos- 
ition sent from the map read out block 3 is combined 
with the character-based information sent from the 
character-based information receiving block 4, and 
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sent to the display 32, so that the character- based in- 
formation of the received character multiplex broad- 
casting is displayed on the display 32 together with 
the map around the present position and the position 
of the car which are displayed on the display 32 by the s 
display control micro computer 26. 

According to the above structure, the character 
multiplex broadcasting can be received when the car 
stops, and further, the direction of the antenna attach- 
ed to the car can be turned toward the broadcasting 10 
station of the character multiplex broadcasting which 
is in the running direction, based on the present pos- 
ition data obtained by GPS and the position data of 
the broadcasting station in the CD-ROM. Thereby, 
the character multiplex broadcasting can be received 15 
in a mobile object, such as a car, with a stabilized re- 
ceiving sensitivity. 

Further, the running direction of the car is fore- 
casted based on the recorded passed route of the car, 
thereby, the broadcasting station of the character 20 
multiplex broadcasting in the area of the running di- 
rection of the car can be conjectured. As a result, the 
program of the character multiplex broadcasting from 
the broadcasting station in the running direction of the 
car is selected among the character multiplex broad- 25 
casting which have been already received and re- 
corded, and the information of the character multiplex 
broadcasting at the place of the running direction, 
such as event, traffic information, weather, etc., can 
be obtained in real time, which can be used as an in- 30 
formation for moving, avoiding traffic jam in advance 
and the like. 

Note that, in the embodiment described above, it 
has been described that the receivable character mul- 
tiplex broadcasting sent from a plurality of broadcast- 35 
ing stations are previously received and recorded to 
the program RAM, and then useful program is select- 
ed and edited. However, the present invention is not 
only limited to this, but, before receiving the character 
multiplex broadcasting, the running direction of the 40 
car may be forecasted based on the data of the 
passed route of the car which have been sequentially 
recorded to retrieve the broadcasting station which 
covers the area of the running direction as a broad- 
cast area based on the data of the running direction, 45 
and then the useful character multiplex broadcasting 
from this retrieved broadcasting station may be re- 
ceived. 

Further, in the embodiments described above, it 
has been described that the position of the broadcast- so 
ing stations of the character multiplex broadcasting 
are recorded in CD-ROM with the map data. However, 
the present invention is not only limited to this, but the 
position data of the broadcasting stations may be re- 
corded to an external recording medium such as an 55 
IC card, etc.. Further, the direction where the receiv- 
able broadcasting station of the character multiplex 
broadcasting is may be judged in accordance with the 



receiving sensitivity of the character multiplex broad- 
casting received by the receiving unit, from which a 
broadcasting station can be selected. 

Further, in the embodiments described above, 
the program of the character multiplex broadcasting 
to be received is set as the broadcasting station which 
covers the broadcast area of the running direction of 
the car. However, the present invention is not only lim- 
ited to this, but a program sent from the broadcasting 
station around the present position of the car may be 
applicable. Further, in the embodiments described 
above, it has been described that the character mul- 
tiplex broadcasting is received while the mobile ob- 
ject is stopping. However, the present invention is not 
only limited to this, but it may be received while the 
mobile object is running at a low speed. 

Further, in the embodiments described above, it 
has been described that the character-based infor- 
mation by the character multiplex broadcasting is dis- 
played over the map displayed on the display. How- 
ever, the present invention is not only limited to this, 
but only the character information may be displayed 
on the display. Further, in the embodiments descri- 
bed above, it has been described that the character 
multiplex broadcasting is used as the broadcast me- 
dium providing the information. However, the present 
invention is not only limited to this, but, for example, 
a broadcast medium such as FM information broad- 
cast may be used as the object to be received. 

Further, in the embodiments described above, it 
has been described that the position of the mobile ob- 
ject, such as a car, is measured by using the GPS sat- 
ellite. However, the present invention is not only lim- 
ited to this, but the position of the mobile object may 
be measured, for example, by using a position detect- 
ing means of the Loran, etc.. 

While there has been described in connection 
with the preferred embodiments of the invention, it 
will be obvious to those skilled in the art that various 
changes and modifications may be aimed, therefore, 
to cover in the appended claims all such changes and 
modifications as fall within the true spirit and scope 
of the invention. 



Claims 

1. An information display system, comprising: 

position detecting means for detecting 
position information indicating the present posi- 
tion of a mobile object; 

receiving means for receiving broadcasts 
from broadcasting stations; 

database means for storing position infor- 
mation indicating the positions of said broadcast- 
ing stations; 

display means for displaying broadcast in- 
formation obtained from said received broad- 
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casts; 

selecting means for selecting a broadcast 
to be received by said receiving means based on 
the position information of said mobile object and 
the position information of said broadcasting sta- 
tions; and 

control means for obtaining the broadcast 
information from said selected broadcast and for 
displaying said broadcast information on said dis- 
play means. 

2. An information display system according to claim 
1, wherein said broadcast is received by said re- 
ceiving means while said mobile object is stop* 
ped or is moving at a low speed. 

3. An information display system according to 
claims 1 or 2, wherein said receiving means in- 
cludes an antenna, and, when the antenna re- 
ceives said broadcast wave, said control means 
controls said antenna to turn toward the optimum 
direction for receiving said broadcast wave based 
on the position information of said mobile object 
and the position information of said broadcasting 
station. 

4. An information display system according to 
claims 1 , 2, or 3, wherein said broadcast informa- 
tion includes character-based information. 

5. An information display system according to claim 
1,2,3 and 4 wherein said database means is fur- 
ther adapted to store map information in addition 
to the position information of said broadcasting 
stations, and said map information is retrieved by 
said control means based on the position infor- 
mation of said mobile object detected by said 
position detecting means and is displayed on said 
display means, and, based on the detected pos- 
ition information of said mobile object, said 
broadcast information obtained from said select- 
ed broadcast is displayed on said display means 
with said map information. 



obtaining the broadcast information from 
said selected broadcast; 

displaying said broadcast information. 

5 7. A method for displaying information according to 
claim 6, wherein said broadcast is received while 
said mobile object is stopped or is moving at a low 
speed. 

10 8. A method for displaying information according to 
claims 6 or 7, wherein, when the antenna re- 
ceives said selected broadcast it is controlled to 
turn toward the optimum direction for receiving 
said broadcast wave based on the position infor- 
ms mation of said mobile object and the position in- 
formation of said broadcasting station. 

9. A method for displaying information according to 
claims 6, 7 or 8, wherein, said broadcast informa- 

20 tion is character- based information. 

10. A method for displaying information according to 
claim 6, 7, 8 or 9, wherein, a plurality of map in- 
formation are recorded in said database in addi- 

25 tion to the position information of said broadcast- 
ing stations, and said map information is re- 
trieved based on the detected position informa- 
tion of said mobile object and is displayed and, 
based on the detected position information of 

30 said mobile object, said broadcast information 
obtained from said selected broadcast is dis- 
played on a display unit with said map informa- 
tion. 

35 



40 



6. A method for displaying information using a data- 45 
base in which position information indicating the 
locations of broadcasting stations is recorded, 
comprising the steps of: 

detecting position information indicating 
the present position of a mobile object; so 

receiving broadcasts from broadcast sta- 
tions; 

displaying broadcast information obtained 
from said broadcasts; 

selecting the broadcast to be received 55 
based on the position information of said mobile 
object and the position information of said broad- 
casting stations; 
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